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© Edible, baked compositions containing cholestyramine. 



® The edible baked composition delivers cholestyramine in a palatable, pleasant tasting form. Embodiments 
include a nutrition bar and a cookie. The composition is useful for the control of endogenous cholesterol levels in 
humans. 
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Under the preferred weight proportions of the oil. mono, oligo and polysaccharides, starch binder and 
cholestyramine present in the baked matrix, the cholestyramine and starch binder form a crisp, crunchy 
exterior and a soft chewy Interior for the baked matrix. 

Preferred embodiments include a baked matrix which contains a sweetening agent, a baked matrix 
5 which is formed from flour and optional leavening and non-cholesterol containing synthetic egg ingredients; 
a baked matrix having the form, texture and constituents characteristic of a cookie-like product: a baked 
matrix having the ingredients and characteristics of a nutritional bar-like composition; a baked matrix formed 
from all-natural ingredients; and a baked matrix containing oat bran which also controls endogenous 
cholesterol levels. 

10 The edible, medicinal composition of tiie present invention delivers reasonable levels of cholestyramine 
in the gut and will control cholesterol and lipid levels in humans when it is ingested on a regular basis. The 
medicinal composition is a pleasant tasting, orally ingestible substance which has additional nutritional and 
vitamin value. Its cookie-iike or nutritional bar-like qualities make it a desirable means for administration of 
an otherwise unpleasant tasting medicament. 

J 5 The baked matrix forming the medicinal composition of the invention contains a high proportion of 
cholestyramine as well as a starch binder. The starch binder, cholestyramine and other ingredients, such as 
the edible oil. combine during the baking process to readily undergo a crisping and congealing transforma- 
tion similar to the Browning or Maillard reaction. The two ingredients, cholestyramine and starch binder, are 
believed to facilitate this low temperature baking so that the internal temperatures of the composition do not 

20 reach degradation or decomposition levels of cholestyramine during baking. 

The saccharides of low to high molecular weights used as ingredients in the baked matrix Include a 
starch binder, a starch, acid hydrolyzed starch, dextrine from high to moderate molecular weight, partially 
hydrolyzed dextrins of low to moderate molecular weight, simple and complex sugars such as glucose, 
lactose, fructose, raffinose. galactose, sucrose, invert sugar, honey, molasses, and other similar saccharides 

25 oligomers and polymers. In addition, artificial sweeteners such as saccharine. Aspartame® and other 
dipeptide sweeteners may be present. 

The oiigo and polysaccharides include amylose, amylopectln. polydextrins. oligodextrins of from 6 to 14 
monomeric units in length, enzyme modified poiydextrin. enzyme modified forms of the foregoing polysac- 
charides and acid and base hydrolyzed forms of the foregoing oligo and polysaccharides. Additional sugars 

30 useful as mono and oligo saccharides according to the invention include sorbose, aliose. mannose, iodose. 
talose, maltose and the like. 

The edible oil employed as an ingredient in the baked matrix may be a saturated or unsaturated liquid 
fatty acid, its glyceride derivatives or fatty acid derivatives of plant or animal origin or a mixture thereof. Oils 
from natural sources that contain cholesterol and oils that the body will convert to cholesterol, however, are 

35 to be avoided. Palm oil. soybean oil, com oil, saffron oil, sunflower seed oil, palmitic oil, linoleic oil, and 
hydrocarbon acid oils having chain lengths from C-10 to C-30 can be used as the oil ingredient of the 
baked matrix. Usually, a fatty glyceride compound derived from vegetable or marine oils or a synthetic 
produced congener thereof will comprise the edible oil used. Additionstl examples include lauroyl. myristoyl. 
stearoyl. oleoyL behenoyl. arachidonoyi, erucoyl oils and the like. In addition to being obtained from the 

40 foregoing plant sources, these fats and oils may also be obtained from cotton seed, rape seed, peanut, 
olive, sesame, rice, wallflower, nasternum. mustard and other similar seed sources. Marine sources include 
whale, sardine, hening. menhaden and pilchard oils. Also included are di and triglycerides of the fatty 
glyceride compounds used as oils in the invention which can be the foregoing medium to long chain 
organic acids in combination with short chain organic acids such as acidic, propionic, butyric, valeric and 

45 caproic acids. Mixtures of the foregoing oils can also be used as the oil component according to the 
invention. 

Additional ingredients present in the baked matrix according to the invention may be selected from 
cereals, rolled grains, nutmeats. peanut butter, cocoa, raisins, chocolate chips (e.g. those not including milk 
or dairy products), butterscotch chips, nutmeats including whole and chopped meats from edible nuts 

50 including walnuts, hickory nuts, hazel nuts, brazil nuts, peanuts, macadamia nuts, pecans, cashews, 
almonds and the like. Additionally, such nutmeat ingredients as fruits, dried fruits and celluiosic fibers, bran, 
ground bran, grain hulls, ground com cobs and powdered bark can be used as additional ingredients in the 
composition. It is especially preferred that the composition contain oat bran. This bran can by itself control 
the sorption and resorption of cholesterol containing materials in the gut. Its combination with 

55 cholestyramine enhances this control effect of either the oat bran or the cholestyramine. Preservatives such 
as BHA, BHT and potassium sorbate may also be present. These ingredients provide nutrition, vitamins, 
bulking, ruffage and other similar desirable nutritious properties for the bak^ matrix according to the 
invention. 
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A preferred embodiment according to tiie invention is a cookie-like baked matrix. This embodiment can 
be formulated from flour, water, an optional leavening agent, acid hydrolyzed starch binder and edible oil. 
flavoring, and optional sweetening agent, and oligo and polysaccharides. The flour employed may be 
selected from wheat, oat, rice, soybean, corn, and other similar grain flours. The sweetening otigosac- 
5 charides may include honey, molasses, sucrose, invert sugar, fructose or mixtures thereof. The edible oil 
may include soybean oil, palm oil and triglycerides. 

Another prefen-ed embodiment is a nutritional bar-like composition formed as a baked matrix according 
to the invention. As in the cookie, this nutritional bar will contain such ingredients as the acid hydrolyzed 
starch binder, cholestyramine, edible oil and mono, oligo and polysaccharides. However, it will also include 
70 rolled grains, a lower amount of edible oil and. no flour, but rather solid mono and oligosaccharides such as 
sucrose, lactose, mannose, maltose and dextrins and partially hydrolyzed dextrins. 

It is preferred to have in both the cookie and bar portions of ruffage and bulking Ingredients such as 
non-digestible cellulose, bran and the like. The presence of such ingredients helps lower cholesterol 
resorption in the gut and promotes bowel regularity. 
IS Both the cookie and the nutritional bar can have crispy exteriors and doughy or chewy interiors. The 
texture of the cookie will be smooth while the texture of the nutritional bar wilt be composed of large 
particulate matter, some of which is non-nutritive and is bulk producing. 

The weight ratios of ingredients present in the baked matrix medicinal composition according to the 
invention wilt in part determine the crispy exterior and the chewy interior of the composition. Moreover, the 
20 weight ratios of ingredients permit the congeaiment. geliation and transformation at a lower temperature 
relative to those baking temperatures typically used to produce baked products in this field. In general, it 
has been found that the weight ratio of edible oil to cholestyramine is from about 1:1 to about 1:4. The 
weight ratio of mono, oligo and polysaccharides to cholestyramine is from about 10:1 to about 2:1. In similar 
fashion, the weight ratio of acid hydnDlyzed starch binder will be from 5 to 1 to about 1 to 1 relative to the 
25 weight of cholestyramine present. In general, the sum of the weights of the acid hydrolyzed starch binder 
and cholestyramine will be from about 10% to about 50 weight percent of the total composition. The weight 
ratio of edible oil to mono, oligo and polysaccharides will be from about 1:10 to about 1:2. in general, the 
acid hydrolyzed starch binder will comprise part of the mono, oligo and polysaccharides; however it may 
also be present alone or as a separate ingredient 
30 According to the invention, an especially preferred composition 4s a baked matrix nutrition bar 
composed of about 5 to 20 weight percent edible fiber, about 5 to 1 5 weight percent edible plant oil. about 
5 to 25 weight percent polysaccharides selected from starch, dextrin, amytopectin. amylose. hydrolyzed or 
enzymatically treated forms thereof and mixtures tiiereof. about 20 to 30 weight percent acid hydrolyzed 
starch binder, about 10 to 25 weight percent mono or oligosaccharides selected from glucose, fructose, 
35 sucrose, invert sugar, lactose, maltose, galactose, hydrolyzed dextrins and mixtures thereof, about 5 to 20 
weight percent rolled whole grains, about 5 to 15 percent water, about 5 to 20 percent cholestyramine, 
about 1 to 2 percent flavoring and spice and the remaining percentage of fruits, nuts, optional protein 
powder, vitamins and minerals. This composition has a pleasant taste and masks the off-taste of the 
cholestyramine. Moreover, in this nutrition bar. tiie exterior surfaces are crispy when tiie product has been 
40 baked at a temperature of about 150* C for about 5 to 8 minutes. The interior is of a chewy texture. 

Generally, this nutrition bar composition according to the invention will deliver to the gut an amount of 
cholestyramine sufficient for the efficient control of lipid and cholesterol level in the bloodstream when from 
2 to 5 nutrition bars per day are consumed at regular intervals. In addition, the nutrition bar will deliver 
complex carbohydrates, protein, vitamins, minerals and otiier nutrients necessary or benefidal for daily 
45 activity. The level of cholestyramine present in the gut will be from about 3.5g to about 4.5g and will remain 
substantially constant during the periodic ingestion of the nutrition bar. it binds lipid, cholesterol and bile salt 
containing materials in the gut and permits tiieir pass-through without sorption or resorption. 

Another especially preferred composition according to the Invention is a baked matrix cookie having a 
smootii cookie-like texture. This baked matrix cookie is composed of from about 5 to 15 weight percent 
50 edible plant oil, about 5 to 25 percent grain flour such as wheat, oat rye or rice flour, about 20 to 30 weight 
percent acid hydrolyzed starch binder, about 5 to 20 weight percent sweetner selected from honey, 
molasses, sucrose, foictose. invert sugar or a mixture tiiereof. about 5 to 20 weight percent rolled whole 
grains, about 5 to 20 weight percent cholestyramine, about 2 to 15 weight percent water, flavoring, spice, 
optional protein powder, vitamins, minerals and otiier flavoring ingredients such as chocolate, butterscotch 
55 chips and nuts. 

This cookie composition also delivers a desired level of cholestyramine to the gut when from 
approximately 2 to about 6 cookies per day are consumed at periodic intervals. In addition to the delivery of 
desired levels of cholestyramine, this preferred cookie composition delivers complex carbohydrates. 
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vitamins, minerals and other nutrients necessary or beneficial for daily activity. Lipids, cholesterol and bile 
salts are thereby bound in the gut and their pass-through without sorption or resorption is permitted. 

When the baked matrix according to the invention is to be prepared, the dry ingredients are blended 
together in a low speed mixing apparatus. These ingredients include the roiled grains, nuts, fruits, the solid 

5 mono, oligo and polysaccharides, and other dry ingredients. After the dry ingredients are thoroughly mixed, 
the fluid or viscous ingredients are combined. These include such ingredients as the edible oil, flavoring, 
spices, and mono and oligo saccharides such as honey, fructose, invert sugar and water. The combined 
ingredients are mixed in a low speed mixing apparatus for a period of time sufficient to produce a 
substantially homogeneous mixture. The acid hydrolyzed starch binder is combined with the mixture of dry 

10 and fluid or viscous ingredients after they have been combined into a substantial homogeneous combina- 
tion. 

Alternatively, the dry ingredients and the fluid or viscous ingredients can be combined separately. In 
this instance, the acid hydrolyzed starch binder will t>e added to the fluid, viscous mixed ingredients and 
stirred until a substantially homogeneous combination is produced. Then, the two mixtures are combined 
15 and mixed. 

Following the thorough mixing of the foregoing ingredients* the appropriate selected amount of 
cholestyramine is added and the entire combination mixed at low speed for a time sufficient to produce a 
substantial homogeneous composition. The sticky, viscous composition then extruded as dollops by a wire 
cutter or other similar extruding apparatus onto a continuous or batch process baking sheets and placed 

20 into a baking oven for a time sufficient to cause the crisping reaction to occur on the exterior surfaces and 
to produce a chewy texture internally. The oven temperature employed will be from about 80* C to about 
180* C. preferably about 120* C to about 160* C and most preferably about 150* C. The time for baking will 
approximately be from about 10 to about 20 minutes. Preferrably about 14 to 18 minutes in time. It has 
been found that under these conditions the internal temperature of the baked matrix according to the 

2S invention does not reach a high enough temperature to cause decomposition or degradation of the 
cholestyramine present. 

The invention will be further illustrated by the following examples. These examples, however, are not 
meant to limit the scope of the claims or the description of the invention presented in the foregoing 
specification. 

30 

Example 1 



35 

Cholestyramine Nutritional Bar 



The following dry ingredients were combined in a mixing bowl and mixed for approximately 3 minutes 
40 at low speed to produce a substantially homogeneous blend of dry ingredients. In a separate mixing bowl, 
the fluid and semi-viscous ingredients were combined and mixed at low speed to produce a substantially 
homogenous fluid mixture. The acid hydrolyzed starch binder having the tradename "Starch-Tender 3" was 
combined with the fluid mixture and then further mixed on low speed for approximately 3 minutes until a 
substantially homogeneous combination was produced. The syrup mixture was added to the dry mixture 
45 while blending at low speed for approximately 5 minutes or until a substantially homogenous composition 
was produced. The sticky, semi-rigid dough was then extruded on a wire-cut machine into bar-like configura 
tions and was baked for approximately 16 minutes at a temperature of about 145* C to produce a crispy 
texture, chewy interior nutritional bar. 

The following list of ingredients and proportions were employed in the foregoing procedure to produce 
50 the nutrrtionai bar described in this example. 
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InQrediGfits 


Weight % of 




Formulation 


Rolled Oats 


3.6 Weight % 


Oat Bran 


3.3 Weight % 


Currant Raisins 


1.4 Weight % 


Almonds 


1 .4 Weight % 


Soy Polysaccharides 


1,4 Weight % 


Honey 


8.8 Weight % 


Fructose 


55 Weight % 


(Invert Sugar Composition) 


23.5 Weight % 


J^itriflr f Sucrose^ 


21 .9 Weight % 


Soybean Oil 


6.8 Weight % 


Water 


8.5 Weight % 


Cinnamon 


1 Weight % 


Starch - Tender Gel G 


4 Weight % 


Cholestyramine 


14.8 Weight % 


Vanilla 


0.8% 



Example 2 



Composition and Procedure for Baked Cholestyramine Cookie Containing Hour 



Ingredient 


Percent 

w.w 


Ingredient 


Percent 
W/W 


Water 


30.7 


Unbleached Wheat Flour 


19.6 


White Sugar Sucrose 


5.5 


Baking Soda 


0.3 


Brown Sugar Sucrose 


6.7 


Salt 


' 0.1 


Soy Bean Oii 


9.2 


Dates 


5.7 


Molasses 


0.5 


Gates 


3.5 


Natural Brown Sugar Flavor 


0.1 


Medium Coconut Oil 


2.9 


Natural Vanilla 


0.1 


Sesame Seed 


2.0 


Cinnamon 


0.1 


Cholestyramine 


13.0 








100,0% 



The water, sugars, soy bean oil. molasses, vanilla, cinnamon and coconut oil for 5 minutes are mixed 
together and then the flour, baking soda and salt may be blended-in and mixed about 4 minutes. The dates, 
oats, sesame seeds and cholestyramine may be thereafter added and mixed about 3 minutes. The dough is 
measured into dollops to provide round cookies about 2 inches in diameter. The dollops may be baked for 
about 14 minutes at about 300' F (about 150' C) to provide the finished cookie. 



Example 3 



Taste Testing 



The Nutritional Bars described in Example 1 were manufactured on a large scale batch processing line 
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and packaged in foii pouches under nitrogen. The foil pouched Bars were stored at room temperature. 
45* C. 37 *C and 75% relative humidity and refrigerated at 4* C. To determine their palatabiiity and storage 
properties, these Bars were periodically taste-tested and checked for physical characteristics such as 
consistency, color, texture and mouth-feel by a four member taste panel. Samplings were made by the 
5 panel after one month and three months at 37 *C and 75% relative humidity, two months at 45* C, three 
months and six months at room temperature and six months refrigerated at 4* C. The panel determined that 
the taste and the physical characteristics of the Bars were acceptable at all sampling times under the 
conditions stated. 

10 

Claims 

1. An edible composition suitable for medicinal use comprising: 

a baked matrix comprised of water; an edible oil; mono, oligo and polysaccharides; flavoring and 
/5 cholestyramine which is present in an amount of about 5 to 20 percent by weight relative to the weight of 
the composition. 

2. The composition according to clairn 1 , wherein the mono, oligo and polysaccharides include an acid 
hydrolyzed starch binder. 

3. The composition according to any one of claims 1 or 2. wherein the matrix has been baked at a 
20 maximum temperature of about 150* C for no longer than about 20 minutes. 

4. The composition according to any one of claims 1 to 3. wherein the mono, oligo and polysaccharides 
are selected from starch binder, starch, acid hydrolyzed starch, dextrins. partially hydrolyzed dextrins, 
simple and complex sugars, enzymaticaily treated forms thereof, and mixtures thereof. 

5. The composition according to any one of claims 1 to 4. wherein the baked matrix further comprises 
35 rolled whole grains and edible fiber. 

6. The composition according to any one of claims 1 to 5, wherein the baked matrix further comprises a 
sweetening agent. 

7. The composition according to any one of claims 1 to 6. wherein t edible oil is a saturated or 
unsaturated oil of plant ori'gin or a mixture thereof. 

30 8. The composition according to any one of claims 1 to 7. wherein the matrix further comprises whole 

rolled grains, dried fruit and sweetening agent. 

9. The composition according to any one of claims 1 to 8. wherein the mono, oligo and polysaccharides 

comprise sucrose, fructose, glucose. lactose, invert sugar, amylase, amylopectin. polydextrin, enzymaticaily 

modified polydextrin or mixtures thereof. 
35 10. The composition according to any one of claims 1 to 9. wherein baked matrix is a nutrition bar and 

comprises rolled whole grain, natural milled filler, sucrose, fructose, grain starch, acid hydrolyzed grain 

starch, flavoring and cholestyramine. 

11. The composition according to any one of claims 1 to 9. wherein baked matrix is a cookie and 

further comprises grain flour, leavening, and a sweetening agent. 
40 12, The composition according to any one of claims 1 to 11, wherein the matrix further comprises one 

or more non-cholesterol containing constituents from egg. 

13. The composition according to any one of claims 1 to 12, wherein the weight ratio of edible oil to 
cholestyramine is from about 1:1 to about 1:4. 

14. The composition according to any one of claims 1 to 13, wherein the weight ratio of mono, oligo 
45 and polysaccharides to cholestyramine is from about 10:1 to about 2:1. 

15. The composition according to any one of claims 1 to 14. wherein the weight ratio of edible oil to 
mono, oligo and polysaccharides is about 1:10 to about 1:2. 

16. The composition according to daim 1, wherein the baked matrix is a nutrition bar comprising about 
5-20% edible fiber, about 5-15% edible plant oil. about 15-25% polysaccharides selected from starch, 

50 dextrin, amylopectin. amylose. hydrolyzed forms thereof, enzymaticaily treated forms thereof and mixtures 
thereof, about 20-30% add hydrolyzed starch binder, about 10-25% mono or oligosaccharides selected 
from glucose, fnjctose. sucrose, invert sugar, lactose, hydrolyzed dextrins and mixtures thereof, about 5- 
20% rolled whole grains, about 5-15% water, about 5 to 20% cholestyramine, 1-2% flavoring and spice and 
a remaining percentage of fruit and nuts, the percents being weight percents of the total composition. 

55 
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17. The composition according to claim 1, wherein the baked matrix is a cookie comprising about 5- 
15% edible plant oil, about 15-25% flour, about 20-30% acid hydrolyzed starch binder, about 5-20% 
sweetener selected from honey, molasses, sucrose, fructose, invert sugar or a mixture thereof, about 5-20% 
rolled whole grains, about 5 to 20% cholestyramine. 2-15% water, flavoring and spice, the percentages 
being weight percentages of the total composition. 

18. The composition according to any one of claims 1 to 17. wherein the baked matrix further 

comprises oat bran. . 

19. The composition according to any one of claims 1 to 8 and 10 to 18, wherein the polysaccharide is 

composed of soy polysaccharide. 
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